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WHAT IS CLAIMED IS: 

1. A frequency converter which converts a first current 
signal having a first frequency into a second current signal 
having a second frequency different from the first frequency, 
comprising : 

adding means for adding the first current signal and a 
reference current signal to output a third current signal; and 

passing means for passing only a current component of the 
third current signal to obtain the second current signal, when 
the third current signal includes the current component which 
is larger in magnitude than a threshold current. 

2. A frequency converter which converts a first current 
signal having a first frequency into a second current signal 
having a second frequency different from the first frequency, 
comprising : 

first adding means for adding the first current signal 
and a reference current signal to output a third current 
signal ; 

second adding means for adding a first antiphase current 
signal opposite in phase to the first current signal and a 
second antiphase current signal opposite in phase to the 
reference current signal to output a fourth current signal; 

first current outputting means for passing only a current 
component of the third current signal to output a first passed 
current signal, when the third current signal includes the 
current component which is larger in magnitude than a first 
threshold current; 

second current output means for passing only a current 
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component of the fourth current signal to output a second 
passed current signal, when the fourth current signal includes 
the current component which is larger in magnitude than a 
second threshold current ; and 

third adding means for adding the first passed current 
signal and the second passed current signal to output the 
second current signal . 

3. A frequency converter which converts a first current 
signal having a first frequency into a second current signal 
having a second frequency different from the first frequency, 
comprising : 

first adding means for adding the first current signal 
and a reference current signal to output a third current 
signal ; 

second adding means for adding a first antiphase current 
signal opposite in phase to the first current signal and a 
second antiphase current signal opposite in phase to the 
reference current signal to output a fourth current signal; 

third adding means for adding a first phase-shifted 
current signal obtained by shifting a phase of the first 
current signal by 90 degrees and a second phase-shifted 
current signal obtained by shifting a phase of the reference 
current signal by 90 degrees to output a fifth current signal; 

fourth adding means for adding a third phase-shifted 
current signal obtained by shifting the phase of the first 
current signal by 270 degrees and a fourth phase-shifted 
current signal obtained by shifting the phase of the reference 
current signal by 270 degrees to output a sixth current 
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signal ; 

first current outputting means for passing only a current 
component of the third current signal to output a first passed 
current signal, when the third current signal includes the 
current component which is larger in magnitude than a first 
threshold current ; 

second current outputting means for passing only a 
current component of the fourth current signal to output a 
second passed current signal, when the fourth current signal 
includes the current component which is larger in magnitude 
than a second threshold current ; 

third current outputting means for passing only a current 
component of the fifth current signal which is larger in 
magnitude than a third threshold current to output a third 
passed current signal, when the fifth current signal includes 
the current component which is larger in magnitude than a 
third threshold current ; 

fourth current outputting means for passing only the 
current component of the sixth current signal to output a 
fourth passed current signal, when the sixth current signal 
includes the current component which is larger in magnitude 
than a fourth threshold current ; 

fifth adding means for adding the first passed current 
signal, the second passed current signal, the third passed 
current signal, and the fourth passed current signal to output 
the second current signal; 

sixth adding means for adding the first current signal 
and the second antiphase current signal to output a seventh 
current signal; 
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seventh adding means for adding the first antiphase 
current signal and the reference current signal to output an 
eighth current signal; 

eighth adding means for adding the first phase - shifted 
current signal and the fourth phase- shifted current signal to 
output a ninth current signal; 

ninth adding means for adding the second phase- shifted 
current signal and the third phase- shifted current signal to 
output a tenth current signal; 

fifth current outputting means for passing only a current 
component of the seventh current signal to output a fifth 
passed current signal, when the seventh current signal 
includes the current component which is larger in magnitude 
than a fifth threshold current ; 

sixth current outputting means for passing only a current 
component of the eighth current signal to output a sixth 
passed current signal, when the eighth current signal includes 
the current component which is larger in magnitude than a 
sixth threshold current ; 

seventh current outputting means for passing only a 
current component of the ninth current signal to output a 
seventh passed current signal, when the ninth current signal 
includes the current component which is larger in magnitude 
than a seventh threshold current ; 

eighth current outputting means for passing only a 
current component of the tenth current signal to output an 
eighth passed current signal, when the tenth current signal 
includes the current component which is larger in magnitude 
than a eighth threshold current; and 
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tenth adding means for adding the fifth passed current 
signal, the sixth passed current signal, the seventh passed 
current signal, and the eighth passed current signal to output 
a third antiphase current signal opposite in phase to the 
second current signal . 

4 . A frequency converter which converts a first current 
signal having a first frequency into a second current signal 
having a second frequency different from the first frequency, 
comprising : 

adding means adding the first current signal and a 
reference current signal to output a third current signal; 

a field effect transistor which includes a gate terminal 
which is grounded for radio- frequency currents, pass only a 
current component of the third current signal to obtain the 
second current signal, when the third current signal includes 
the current component which is larger in magnitude than a 
threshold current; and 

a constant current source which is connected to a source 
terminal of the field effect transistor, and generates a 
current substantially equal in magnitude to the threshold 
current . 



